recent findings suggesting considerable evolutionary variation in the control of this process. Differences are Cranmer Terrace London SW16 ORE particularly apparent in the ways that the activities and spatial distribution of components involved in pre-RC United Kingdom formation are controlled (Figure 2 ). It is worth remembering, however, that by necessity the experimental methods used in different organisms vary widely. It is thereProteins involved in DNA replication are conserved from yeast to mammals, suggesting that the mechafore possible that ultimately some supposed species differences may turn out to be due to alternative methodnism was established at an early stage of eukaryotic evolution. In spite of this common origin, recent findologies, and this may be particularly relevant when comparing data from in vivo and in vitro experiments. ings have revealed surprising variations in how replication initiation is controlled, implying that a conserved mechanism has not necessarily resulted in Origin Recognition Complex regulatory conservation.
which may reflect differences in the cell lines used. In hamster cells, released Orc1 is monoubiquitylated and ference between species is the specificity of ORC-DNA interaction, and a variety of mechanisms for origin selecthen rebinds to chromatin during G1 after deubiquitylation, with Orc1 levels remaining constant during the cell tion probably occur (reviewed in Gilbert, 2001 Taken together, these observations suggest that tion of hsOrc6 also causes defects in cell division. Metazoan Orc6 may thus have a separate function in cytokimammalian cells can control initiation using a regulatory step involving the association of Orc1 with other ORC nesis unlinked to its S phase role, but an intriguing alternative is that this provides a mechanism for cousubunits on chromatin. This formation of a complete ORC complex is essential for the subsequent Mcm loadpling DNA replication and cytokinesis pathways.
Another difference relates to the stability of chromatin ing step and would thus represent the earliest step in ized recently from work in yeast and Xenopus. This step Despite the variety of different mechanisms regulating is not understood in great detail in either yeast or multiCdt1, the removal of Cdt1 activity during S phase is cellular organisms, but it is apparent that, while some a unifying feature of replication control. Perhaps this of these proteins are highly conserved, others are more inactivation is crucial for maintaining genome stability divergent, and this could reflect differences in how reguin eukaryotic cells? lation is carried out. 
Assembly of Replication Factors onto Origins in Yeast

Roles of CDK and Cdc7 in Replication Activation designated Mcm8, has recently been discovered in hu-CDK and Cdc7 activation is a critical step for initiating mans (Gozuacik et al., 2003). Unlike the other Mcm pro-DNA synthesis, and this requirement is conserved in teins, Mcm8 homologs have not been identified in all
eukaryotes. Until recently, higher eukaryotes were eukaryotes (e.g., it is absent in yeasts), and it is unclear thought to be different from yeasts in using CDK2 for S phase activation and CDK1 for mitosis, but this view whether it is required for DNA replication. occurs on entry into mitosis. degradation and stops unwanted diploidization in fission yeast.
